Introduction
Low back pain (LBP) is a common complaint, with a reported lifetime incidence of 60-90%. Various structures have been identified as possible sources of chronic LBP, including the posterior longitudinal ligament, dorsal root ganglia, dura, annular fibers, muscles of the lumbar spine, sacroiliac joints and facet joints. Recent papers report that non-spinal low-back pain represents 45% of cases. Among them, facets and sacro-iliac joints are responsible for 8-24 % of cases.
Lumbar facet arthropathy
The role of facet joints as a source of LBP is well known and Goldwaith first described it in 1911. Ghormley subsequently introduced the term "facet syndrome" in 1933. Later, Mooney and Robertson demonstrated that experimental injection of normal saline into the lumbar facet joints could produce low back pain and referred pain to the lower extremity.
Anatomically, bones of the spine articulate anteriorly by intervertebral disks and posteriorly by paired joints. The latter, formally known as zygapophyseal joints (but commonly termed facet joints), are true synovial joints, with a joint space, hyaline cartilage surfaces, a synovial membrane, and a fibrous capsule. Two medial branches of the dorsal rami innervate the facet joints. Medial branches of the lumbar dorsal rami issue from their respective intervertebral foramina, cross the superior border of the transverse process, and then run medially around the base of the facet joint before innervating the joints.
The presence of nociceptive nerve fibers in the various tissue structures of facet joints, as well as the existence of autonomic nerves there, suggests that these structures may cause pain under increased or abnormal loads. Substance P is a well-known inflammatory mediator that may sensitize nociceptors to them and other mediators, resulting in chronic pain.
Like other joints, the facet joints consist of bone, cartilage, synovial tissue, and menisci that are rudimentary invaginations of the joint capsule. In the synovial fluid of patients with rheumatoid arthritis, osteoarthritis, or traumatic joint disease, increased levels of pros-taglandins have been measured and are implicated as an important cause of pain. Prostaglandin, a known inflammatory mediator, is also released from facet joints.
Biomechanically, facet joints assume a prominent role in resisting stress, and their importance is well established.
Lumbar facet arthropathy has a high prevalence among the older population than the younger one, because the etiology of facet joint-mediated back pain arise from degenerative changes of the joint, similar to the way it does in other osteoarthritic joint damage. There's no prevalence of sex.
The cause of most lumbar facet pain is unknown, but there coud be implicated, microtraumas, osteoarthritis, distention and inflammation of the synovial capsule with resultant stimulation of the nociceptive nerve endings, meniscoid entrapment, synovial impingement, joint subluxation, chondromalacia facette, capsular and synovial inflammation, mechanical injury to the joint capsule, and the restriction of normal articular motion from soft or articular causes.
Clinically, the most constant symptom is pain lateralized which can radiate below the knee. Other symptoms are: local paraspinal tenderness over a facet joint, posterior pain aggravated by extension and rotation toward the involved side, hip and buttock pain in a nonradicular distribution, morning pain and stiffness, occasional improvement with heat or anti-inflammatory drugs and positive response (pain relief) with joint injection.
Differential diagnoses include: Achilles tendon injuries and tendonitis, chronic pain syndrome, coccyx pain, fibromialgia, lumbar compression fracture, lumbar degenerative disk disease, lumbar spondylolysis and spondylolysthesis, sacrooiliac joint syndrome, mechanical low back pain, myofascial pain, overuse injury, piriformis syndrome.
Diagnostic means include: static and dynamic radiographs, CT and MRI of lumbar spine. Images may demonstrate abnormalities in the joints including osteophytic spurring, accumulation of fluid in the joint capsule, or a localized synovial cyst. Bone scanning may demonstrate increased bony turnover locally, and examination by magnetic resonance imaging (MRI) may reveal enhancement locally about the joint. Often, however, there is a poor correlation between pain and imag-ing abnormalities, and the diagnosis is typically made on clinical grounds and confirmed by diagnostic facet joint block with elimination of pain.
Facet Joint Interventions
Currently, two treatments are available for facet joint pain. These are intra-or peri-articular steroid/local anesthetic injection under fluoroscopic or CT guidance and radiofrequency or cryo -ablation to block the joint from all sensory input.
The indications for performing a facet joint injection are two, diagnostic and therapeutic. Intra or peri-articular injection of a local anesthetic can provide diagnostic information regarding the source of the patient's pain. If the patient has symptomatic relief with injection then it can be postulated that the facet joint was the pain generator. Instead, if the patient does not have symptomatic relief, then the facet joint was not the pain source. Concomitant injection of steroids can reduce inflammation in the joint, neural innervation, and paraspinal muscle attachment sites. This can potentially provide the patient with symptomatic relief of a variable duration. Diagnostic facet blocks can also lead to ablative procedures such as cryoablation and radiofrequency, providing the patient with longer term denervation and pain relief.
The controindications can be absolute or relative. Absolute contraindications include major hypersensitivity (anesthetic solutions and steroids), local infection at the site of the proposed injection, systemic infection, coagulopathy, and contraindication to steroid therapy (active bleeding from gastritis or peptic ulcer disease, resistant diabetes mellitus, severe congestive heart failure, and severe hypertension). Relative contraindications include an allergy to iodinated contrast agents (procedure can be performed without contrast). Figure 1 In A a synovial cyst of L4-L5 right zygoapophyseal joint. In B needle tip inside the articular space under CT guidance (in another case). In C schematic representation of the synovial cavity that suggest the possibility of putting the needle tip in the inferior recess, weather an intraarticular access appears difficult. In C Site of the puncture of the inferior recess, in another case, made under fluoro guidance. In D and E same case of figure 1 A, the synovial cavity and the cyst are filled with contrast medium. 
Facet Joint Interventionals Techniques
Facet joint blockade may be requested to confirm a suspected diagnosis of facet-mediated pain, to treat a symptomatic synovial cyst, as a precursor to possible medial branch neurotomy, or for management of chronic facet-mediated spinal pain. Levels to be injected are selected on the basis of specific request, physical symptoms, and imaging studies. It is often difficult to localize pain to a single level, and several joints (unilateral or bilateral) may be injected at the same setting, particularly for therapeutic purposes.
Injections may be performed with local anesthetic only for diagnosis, and steroid solution may be added if more long-lasting pain relief is the goal.
Facet joint injections include intra-articular injections, peri-articular injections and medial branch blocks.
The procedure can be performed using fluoroscopic or computed tomography (CT) guidance. The patient is placed in prone position, and the back is prepped and draped in sterile fashion. The lumbar facet joints are best seen on fluoroscopy in a view approximating the "scotty dog" view, which is achieved at approximately 30-to 45-degree angulation of the tube in the lumbar region. This view best visualizes the anterior aspect of the joint. Best access to the posterior aspect of the joint, however, is achieved with a smaller degree of angulation. On CT, the correct angulation will be evident. On fluoroscopy, the best view for injection purposes is that which allows visualization of the posterior and inferior aspect of the joint. In the upper lumbar vertebrae, the approach will be nearly vertical, while in the lower lumbar spine the approach will be more oblique.
Even if degenerative hypertrophic changes are present, the associated bursa can usually be accessed. The skin and soft tissues over the joint are anesthetized. A 22-gauge spinal needle is then directed, along the alignment of the radiograph tube, toward the facet joint. When the needle pierces the bursa, 0.1-to 0.5 mL of nonionic contrast is injected to confirm intra-articular position (figure.1). Next, the joint is injected with a mixture of 2 mL of 0.5% bupivacaine and either 40 mg of methylprednisolone or 3 mg of betamethasone, prepared in a 3-mL syringe. The volume of the facet joint is seldom significantly greater than 1 mL. If more than this amount is injected, extravasation and rupture of the joint bursa may occur. CT scan can offer eaqsier opportunity of reaching difficult sites like in case of innermedial small cysts ( figure 2) .
For periarticular injection, the approach is identical to that used for intra-articular injection, but arthrography is not performed. The needle is advanced to contact bone at the level of the joint capsule. After negative aspiration to confirm needle tip positioning outside the vasculature, the injection is performed. A slightly larger volume may be injected (up to 2-2.5 mL of anesthetic with steroid), and the needle may be partially withdrawn and redirected to other sites along the same joint capsule to "pepper" the joint with anesthetic. Negative aspiration for blood should be performed prior to injection to confirm positioning outside the vascular space.
More recently injection of a 5 cc mixture of oxygenozone can be proposed mostly in patients with contraindications to steroid injection.
Medial branch blocks are most frequently requested as a diagnostic tool prior to planned medial branch rhizotomy (neurotomy), since some reports have suggested that medial branch block may be more accurate than direct joint injection for prediction of outcome.
Potential risks and possible outcomes must be discussed with the patient, and informed consent is to be obtained. Potential risks discussed with the patient should include allergic reaction, transient postprocedural pain flare-up, bleeding, and infection. If steroids are to be administered, side effects and risks associated with their use should be discussed as well, and if steroids must be used on a diabetic patient, he or she should be warned of transient effects on blood glucose levels.
In order to obtain stable long-term effects can be used radiofrequency ablation and percutaneous cryodenervation of lumbar facet joints First described by Shealy in 1975, radiofrequency denervation is a procedure that involves lesioning the medial branches with a combination of electric and magnetic fields. If these nerves become insensate from the process, they cannot relay pain from the facet joints.
Shealy et al. presented the use of high-energy denervation (electrode tip temperature up to 80-90° C for 90 s) of the medial branch nerves of the dorsal rami innervating each facet. For each facet, two neurotomies are performed, one at the upper portion and another at the lower portion of the articular facet in order to treat both nerves that innervate the articulation. Fluoroscopic guidance achieves best targeting of the medial branch of the dorsal rami ( figure 3) . First, the use of sensory and motor pulse stimulation identifies the nerve position and verifies that there is no motor branch involved. Due to the high temperature of RF(min. 70° C for 60 s), charring of the surrounding tissue can occur, which can be extremely painful.
That's why regional anesthesia is given by needle with 2ml of lidocaine 1% prior treatment.
Apart from the usual complications, it has been shown that the use of standard radiofrequency on nerve roots or ganglions can create neuromas and superficial burns, both of which are extremely painful.
In the cryotherapy procedure, the patient is positioned prone on the operating table. Local anaesthesia is performed in the expected trajectory of the cryoprobe with 1% mepivacaine. A small incision is made lateral to the joint (about at the tip of the transverse processes), and the cryoprobe is advanced under fluoroscopy control onto the transverse process and then into the angle between the superior articular and the transverse process. After accurate positioning of the probe, sensory stimulation and motor stimulation is performed to confirm the proximity to the nerve.
Finally, some Author proposed also alcoholization of the dorsal ramus, with good results.
Sacro-iliac joint arthropathy
The sacroiliac (SI) joint is is accepted as a potential cause of low back pain with or without associated lower extremity symptoms.
The exact prevalence of SI joint dysfunction is un-known because of difficulty in establishing a reference (criterion) standard, even though is considered ranging from 8 to 16% of low-back pain. The sacroiliac joint is a diarthrodial synovial joint. In fact, only the anterior third of the interface between the sacrum and ilium is a true synovial joint; the rest of the junction is comprised of an intricate set of ligamentous connections. It is subjected to twisting forces when the hips are moved or the spine twists, and compressive forces when standing or walking.
The innervations of this joint is controversial. Neurophysiologic studies have demonstrated both nociceptive and proprioceptive afferents from the lumbo-sacral nerve roots; according to the more recent literature the anterior joint is innervated by L2-S2, with prevalence of L4-S2 ventral rami. Pain in this joint may be the result of many injuries or disease processes include arthritis, ankylosing spondylitis, gout, postural problems. Sacroiliac pain is similar to sciatica and other low back pain issues; it is often described as pain that is focused in the lower portion of the back and hip. It may radiate to lower extremity, even though typically is described as a sciatica ending at the knee level and most painful on the lower back. In many cases it can be difficult to determine the exact source of the pain. Pain is typically worse with standing and walking and improved when lying down.
The value of medical history, physical examination, and radiological imaging has been questioned in the diagnosis of sacroiliac joint pain.
The first step in diagnosis is the physical examination. This may be useful to differentiate pain coming from the SI joints, lumbar spine, or hips. A systematic review by Szadek et al, evaluated the diagnostic validity of the International Association for the Study of Pain (IASP) criteria for sacroiliac joint pain. The meta-analysis showed that the thigh thrust test, the compression test, and 3 or more positive stressing tests contain sufficient discriminative.
The second step in diagnosis is plain radiographs (x-rays). Radiographs are the most cost-effective technique for imaging the SI joints, and they are recommended as the first imaging test when working up patients with SI joint pain. The limitation of radiographs is that they are not as sensitive as computed tomography (CT) and magnetic resonance imaging (MRI) for depicting early arthritic changes. Several studies have shown that CT is more sensitive and specific and it is especially helpful in patients with equivocal radiographs. CT is also superior to MRI for diagnosing chronic bone changes in the upper ligamentous portion of the joint.
MRI without and with intravenous gadolinium is the recommended modality for imaging patients with clinically suspected sacroiliitis and negative or equivocal radiographs. MRI is also helpful in identifying active disease and following therapy response in patients with moderate and severe radiographic changes. In particular short tau inversion recovery (STIR) images are preferable to fat-suppressed T2-weighted images because they show the early marrow edema better.
Often the most reliable method to diagnose SI joint pain is an analgesic response to a properly performed diagnostic block. Although this may seem to be selfevident, the validity of intraarticular SI joint blocks remains unproven. There are, infact, many factors that can impact on the sensitivity and specificityof diagnostic blocks (placebo effect, convergence and referred pain, neuroplasticity and central sensitization, expectation bias, unintentional sympathetic blockade, systemic absorption of LA, and psychosocial issues). An anesthetic drug (for example, lidocaine, novacaine) can be injected along with a steroid (cortisone) directly into the SI joint usually under x-ray or CT guidance. The duration of pain relief is variable, but this is very useful to determine that the SI joint is the source of the pain.
The treatment of sacroiliac joint pain is a complex problem. There is a lot of different therapies that have been advocated for this disorder and they can be divided Figure 4 Fluoroscopic and CT control of needle placement in the SI joint. into 2 categories: directed at correcting the underlining pathology and directed at controlling of symptoms.
According to some authors the non-interventional management of sacroiliac pain : farmacological support, physical therapy and osteopathic or chiropractic manipulation may reduce pain and improve mobility .
Sacro-Iliac Joint Interventions
Interventional treatments include: -Intraarticular injections of anesthetic and corticosteroids solutions and Radiofrequency Neurotomy.
-Sacroiliac joint injection can be safely performed under the radiologic guidance of fluoroscopy or computed tomography (CT).
In patients suspected of having the sacroiliac joint as a pain source, this technique can provide diagnostic information if the sacroiliac joint is the source and concomitant reduction of pain and inflammation. Absolute contraindications include major hypersensitivity (anesthetic solutions and steroids), coagulopathy, systemic or local infection at, and contraindication to steroid therapy. Steroid injection can be performed as a test, to demonstrate that the pain is unequivocally generated from the SI joint. In such case a more stabler treatment (i.e.: RF denervation) can follow.
Nevertheless, in 50-70% of cases, pain relief is still consistent after 6 months from a single intraarticular injection. Like in facet joint infiltration, Oxigen-Ozone mixture can be also proposed in addition or in substitution of steroids.
Sacro-Iliac Joint Interventional Techniques
Procedures can be performed either under fluoro or under CT guidance. The patient is placed in the prone position on a radiolucent table. Angling the fluoroscopy tube 20-25° in a cephalic direction will help to displace the posteroinferior portion of the sacroiliac joint in a caudal direction allowing it to be clearly differentiated from the inaccessible anterior portion of the joint.
No intravenous line, premedication, or physiologic monitoring is required.
Using a small syringe (1-3 cc) and a 22-25 G needle, a skin wheal is made using lidocaine 2%, through which slightly deeper anesthesia may be given. Then needle is placed through the anesthetized skin, from a slightly medial position to the desired joint space intubation site, allowing for the needle and its tip to be angled slightly laterally, following the normal angle and obliquity of the sacroiliac joint itself (figure 4). At this time lateral imaging is performed to confirm that the needle tip has not transversed the anterior ligamentous structures and passed into the presacral region. In consideration of the complex anatomy of the articulation, CT guidance offers easier access.The anesthetic agent and steroid are generally drawn into a single syringe for simultaneous intraarticular injection. The anesthetic response is most often assessed using a visual analog scale (VAS) and or percent pain relieved. The most common complication is the subjective sensation and weakness of the lower extremities (about 10%). Lower extremity numbness and true weakness may be secondary to anesthetic leakage around the sciatic nerve and can last for 2-3 hours.
Several authors have performed radiofrequency (RF) denervation procedures in an attempt to provide prolonged pain relief to patients suffering SI joint pain. This involves placing two needles into the joint area and, using an electrical current, creating a lesion in the pain transmitting nerves.
Patients are placed in the same position as previously reported. A C-arm fluoroscopic unit is used to visualize the target. After local anhestesia with Lidocaine 2%,2-5 mL, a 22-gauge, RFK cannula is used to access the Burton point for L4 medial branch. The junction of the ala of the sacrum and the vertebra body of L5 is used to locate the posterior primary rami of L5, while the lateral aspect of S1 and S2 neural foramen is also tested by stimulation, at 50 Hz with an amplitude below 0.4 mV, of the lateral branches. Upon placement of the needle, sensory and motor stimulation is tested. If the pathological branches are confirmed, RF neurotomies are performed. After introduction of 1cc of 2% lidocaine, a RF electrode was inserted through the RF cannula. After the first lesion is performed, the needle is rotated 180 degrees and a second pulse is performed to maximize the area exposed to the electrical field. To achieve the maximum benefit from electrical field generation, denervation is accomplished with the needle placed perpendicular to the nerve. The patients are discharged after 3-h recovery.
Patients are monitored for a minimum of 6 months after RF neurotomies.
